Section S1 General information
. 1 H NMR of 1, 3, 5-tris (4 formyl phenyl) benzene (TFPB). 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200 f1 (ppm) Figure S2 . 13 C NMR of 1, 3, 5-tris (4 formyl phenyl) benzene (TFPB). Figure S3 . 1 H NMR of 2, 4, 6-tris (4-aminophenyl)-1, 3, 5-triazine (TAPT). 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200 f1 (ppm) Figure S4 . 13 C NMR of 2, 4, 6-tris (4-aminophenyl)-1, 3, 5-triazine (TAPT).
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Synthesis of 2, 4, 6-tris (4-aminophenyl)-1, 3, 5-triazine (TAPT)
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Binding energy (eV) Hence, the theoretical specific capacity (C t ) is 233.05 mA h g -1 . The GITT profile of the TFPB-TAPT COF anode during discharge is shown in Figure S11 .
Each discharge step is composed of 5 minutes of galvanostatic discharge, followed by 15 minutes of relaxation time. The first two discharge steps are chosen to estimate the value of ion-diffusion coefficient ( Figure S11, inset) . The values of ΔE s and ΔE t were estimated to be 8.1 mV and 63.3 mV. Now, we can calculate the diffusion coefficient putting the values of each parameter in Eq. 2.
τ (duration of the current pulse) = 300 sec, All the electrochemical measurements were carried out at the constant temperature of 20 °C.
Results and discussion
TFPB-TAPT COF exhibited a very good reversible redox behaviour with respect to lithium, as revealed by cyclic voltammetry experiment. Figure S12a represents the first scan of cyclic voltammetry study of TFPB-TAPT in the voltage range of 0.001-3.0 V versus Li + /Li redox system at 0.02 mV s -1 scan rate. During first cathodic scan, a sharp peak at 1.7 V and a broad peak located at the potential zone of 0.5-1.5 V were obtained. These two peaks are associated with successive two steps of Li + ion insertion into TFPB-TAPT COF. However, the broad peak at the lower potential is also accompanied by insertion of Li + ion into conductive super P carbon additive as well as decomposition of electrolyte to form stable solid electrolyte interphase (SEI). On the reverse scan, three peaks were observed, an intense broad peak at 1.05 V, a weak peak at 1.95 V and an intense sharp peak at 2.35 V; all are related to Li + ion de-intercalation processes. However, during second cycle onwards, the nearly identical nature of CV curves ( Figure S12b ) implies excellent Li + ion storage reversibility of TFPB-TAPT COF. Charge-discharge cycling performance of TFPB-TAPT COF at the current rate of 30 mA g -1 is shown in Figure S12c . An irreversible capacity contribution was observed during first discharge. This irreversible capacity contribution could be attributed to the rapid decomposition of electrolyte and formation of solid electrolyte interphase (SEI) at lower potential as observed from the first scan of cyclic voltammetry. The TFPB-TAPT COF exhibited an initial reversible discharge capacity of 398 mA h g -1 at 3 rd cycle with a coulombic efficiency of 98% and an as much as high specific discharge capacity of 365 mA h g -1 (91.7% capacity retention) was observed after 50 cycles. Since the theoretical capacity of TFPB-TAPT COF is 233 mA h g -1 , at least 165 mA h g -1 of capacity contributed from the reversible insertion of Li + ion into super P carbon additive 3, 4 . Figure S12d 
